Introduction
The composite mixed Hilbert-Riemann problem in the class of analytic functions has been considered by I.S»Rogozhina [4] and Lu Chien Ke [2] , and in the class of pseudoanalytic function by J.Wolska-Bochenek . [V] . In the above-mentioned papers the authors were seeking a -solution to the Hilbert-Riemann problem in the class of Holder functions in connected and multiconnected domains. The present paper provides a generalization of these results with respect to the class in which the solution is sought. Namely, we solve a non-linear Hilbert-Riemann problem with boundary conditions of the class 2. The formulation of the problem Assume that in the complex variable plane S we are given a doubly connected domain D + bounded by two non-intersecting closed Lapunov curves L and L Q . The curve L Q comprises the curve L. The orientation of L and 1 Q is selected in such a way that the right-angle rotation from the positive direction of the tangent to the interior normal with respect to the domain D + is consistent with the rightangle rotation from the real axis OX to the imaginary axis OY. Let D~ denote the domain lying inside the curve L, where we assume that the origin of the coordinate system lies within -359 -D . Y'ithout loss of generality we may assume that L Q = = jz:|z| = "lj, is a circle comprising L (see [3] , p.37).
V.e introduce the following notation: S = D" uLuD + uI 0 j S" = S\S.
The non-linear Hilbert-Riemann problem to be investigated here consists in finding a function 0(z) sectionally holomorphic in the domains D + and D~, whose boundary values 0 + (t) and 0~(t) satisfy, almost everywhere on L and I respectively, the boundary conditions:
(1)
where the functions G,g,c,H are given.
To solve this problem we make the following assumptions: V. The index of the problem satisfies the condition
In c(t0)
3. The solution of the problem Making use of the theory developed in [2] , [7] , we can state that if the problem (1) has a solution 0(z), then
the function 0^(z) is a solution of the Hilbert problem and is defined by the formula
where P-j(z) is an arbitrary polynomial and X^(z) is a canonical solution of the homogeneous Hilbert problem [see [3] ]
and is defined by the formula Applying Sochocki-Plemelj's formulas [3] to the function 0j(z) given by ths formula (7),we obtain the system of integral equations 1 r . , X+(t) , g[rX(r),0:Ujl
'lie introduce the following notations
0~(t) for j = 2, i^(t)P 1 (t) for j = 1,
With the above notations the system (20) can be written in the following form
and making use of the equalities (21) and (22), in view of the formulas (6), (12), (13) and (14), we obtain the following system of strongly singular integral equations Proof. Prom the lemmas given above it follows that the functions (z) belong to the class ImL), Hence it suffices to make use oif Schauder's theorem to show that there exists a solution of the equation which is the superposition of equations (24). To this aim we consider the functio- associates to every point <p (t) e Z a point if (t) 6 z'. ~Je shall find conditions assuring that z' C Z. Lemma 6. If the constant k^ is sufficiently small, then z' is a subset of Z.
Proof.
From Lemma 5 we infer that the operation defined by (34) transforms the set Z into its subset z', whenever the following inequalities hold Proof. It suffices to show that if a sequence r(n)1 i 1 <p (t)j £ Z is convergent to a function f'(t) 6 Z, then f(n)1 1 the sequenced ijj (t)j 6Z is convergent in norm to the function i|i 1 (t) e Z according to the formula (34),i.e.
(38) (n)1 (n) (n)" ^ 1 (t) = <p °(t) + X^t) cf 2 (t).
Making use of the notation (21), the equation (22) Prom the inequalities (35) it follows that the functions «/'(t) defined by (34) are jointly bounded and continuous, hence Z' is compact ( [8] , p.27) .
We see that all the assumptions of Schauder's theorem are satisfied. Hence there exists, on the curve L, at least *1 A one solution <p (t) 6 L^(L,g t de) of the equation being the superposition of the equations (24). Substituting the solu#i * tion cp (t) into the equation (6) we obtain a function <f>(z) which is sectionally analytic in D + and D~, and its boundary values satisfy the conditions (1).
V7e can now summarize our results in the following theorem. Theorem. If the given functions G(t), gftjU-pUg), H(t o ),c(t Q ) and the index of the problem (1) satisfy the assumptions I-V, and the constant kg of the problem satisfies the inequality (37), then there exists at least one solution #(z), partly holomorphic in the domains D + and D~, whose boundary values satisfy almost everywhere the boundary conditions (1).
